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^ Iril ^ VSB(vestigial side band) ojgsFfe c|x|g tv^I ?h*|oj| ?do|cK 

c^l^-IS TV^ o^fe^ezl TV afl Sfa^l 5ll#£:7^ S^i! d\ ^3.oi, CD =?S2| l-&o| cfifijy s g 

015-:*: C^I^^IB TV^ 0|^. -S-g, ^^0| ^ScHs al-^g^AI gl :pi^4 D|.Ej5hOi 2S*|-# &^a[Jl 5icK Dl^oj 

e|(,v==G)#. Sc|o o^^oilfe #bl AC-3# iHQjsm gi°D4, drissflol E^fis :7igo| c|ri,Ss<|o| 

olttH. VSB d±# 5!^ S^Sa* [01. #Aios flotsH= -^7Ksl ^qi^^ sf^ *q|o4 ajs^ 

§ 5>-i z^i|A|S« t£l|2| ufcHxi gf^olcK 



^. ^•3;- ci|Q=# ±i-b DSB(Double Side 8and):'f t:,H°^ s:#o| icH^lSS, eJ-^ ^nfcHEl* -"-ts^SF-c- SSBOingle 

Side =and)7Fq|^£|21tcjl VSBs SifoMI £l2it::K 

J 
« 

Zl=iZI. TV^I ^^•iH'# S'isFfe S^Si HIHH 'ii^^o|o^-i.(Grand Alliance ; GA)oJ1aH xl^ru\^ 3 

$ ^'^.2.S. 8VSB# ^fiSjgiji. a * FCC^ nW: ¥IS!S|°J ACATS{Advisory Committee on Advanced Television 
Service)^ = 8VSB2| *fl#§ aSSJc^K 

cVSBlh >j efi^ol a^HeJcil. '0'# z^isse Sf4=^o]| 47Hs| tH|o|E| afllo| ^aH^Hi s4=^o)tfE 4782! 

iH|o|=-; 2J|So| If&stoi a^s}^ S^^olcK 

cLf=LA-, ih^^ollAH Di|oiEF# 8VSBS ^SShoi e^Ei|I_^§ #sH ysi fiLH^ 01- TVfe- 

£ IS C|X|S Tvs| BVSB #d §^£SAi, ci|o|E^ EHSa^0|X■^(Ra^domi28r)(11fe «|0|E-i# ^HgSf 

?ll 3Lc:i £|H-#s^ ^s7|(i2)s «g^s^:n. -^s:7|{i2)^ IHSs^tii mo|Ei» a|H-#sg ^:ts+ 

ShOi 20afO|so| EgaiEj ^ei- ^7^St c■ilo|E^ °]E^^|t^^(13)S «§^sl^K -fe^^l Di|o|Ei °lEis|m(13)fe ci\o\B\m S«aa 
^laio;! alsK elEl£|«!sK3i 8VSB ^S:7|(14)S fts^shja. SVSB ^S7|(14)fe ^E^al'^^ tl|0|=^» uto|Mo||A-j ^i*s ^ 

ths^ci Eiaiii ^ssfs SB|MSiiA^(15)s -y^i gE|#a!A^(15)t sH^irii M\=L?iE. 

my\id^m\ji, fiH #7| Ai2# 5^Aj§^:n_ n^^^! ■fer^'^KiB)^ eHAjg Aig^oji nf^^t Aj^g ajoj^^o:] vsb gjs?! 
(17)= -y^l VSB ^571(1 7)^ VSB ^^B^oi RF g_^tF7|(18)s SS^sfJl. RF a#7|(l8)^ ^ 

^ixicjje^al 8VSB -iJs* RF ':H^ iiS.^ ^ ZpE-imS «tH S^sfcf. 



olttH. At7| 8VSB ^S7|(l4)fe £ 2o)! £A|s b^£^ ^o| i27Ha| S^'th S^ai-^ -^s^l^t =£|3[:i7F to|s ^1 

Sll °lEJ£|biS atfElOf alSCH, 2^2^21 ^^Z^l^ ^S.y\2\ E.S.\3.C-\^ £ 32^ i'0\ =?-^^C[. 0|CtH, 21^ ^SS 2tl|S X 



3X1= 5jcH 01 goJ|A^ X 
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m:^ 3u|M z 

aZiZofe Bim "JJElOa)^ SIS^Hjoi 8Ni! 4'! {±7.±5.±3.±1}s nHgncK 

£ 4fe -feV7|sh ^o| 8VSBS aSE|01 EH|o|E^^ #sHo| c|x|g tVS( 8VSB ^i! S^x|o| 

JESAi. At7| svSB #-iJ e^^°S SlStik ^. ^27|(4l)oi|Aife rf af,^o\ aj^-s :7|x-ic}i°^ K^:pcH my\ ^ 

E^o|°! ^^«(42)o^ g BE^(43)S eS^gicK At^l §7| 5J EFolS ^^¥(42)o|(A-i^ Allege s.7j aj^;, i|c ' 
2. -yg EFoia## ^^shs. g SN(43)o||A-ife NTSC si|>|*h 4^ #s^7|(44)S Ss^eicf *Hy 

S£^:'l(44)^ a#«Ha# s^h ^ioiefsi s#goii ^^^^ ^^-^f ^^:'i(45)s'§5^^5f:n o|^t 

^S:7|(45)0||Aife J^|AVg ao,^^ * Q S27|(46)5 o^cK svSB ^2:'|(46)o|lAi^ HjEi'bl sgk s^oi C||0| 

N t|^lE^^|b^(47)s q|o|E^ c|olE^a|H^(47)o^|A^fe ciio|ei o|E^^|H^o| ^■gs,^os gje^ fl|o|E^■g qejEisi^th 

^ E|H-^^S 4*71(48)^ «§^£.HiK a|H-#5§ ^s7|(48)o||AH^ a|H-^ ss ^2S^H! q|o|E^# a^gfcTqi 

oiN qe^a□^o|x^(49)s s^sm. ci\o\e.\ E||Hgo^o|x^(49)o^|A^^ diio|ei ^Hs□^o|A■io| ^%^2.E. ^m^c}. 

olciH. fe^7| 8VSB ^*7|(46)-& £ 5011 £A|£! uta^i>o|. i2?Ha| ^ith ss^pH^lalE^altJ s Slhs|oi SJcf. 

o[Atoj|Aio^ 8 VSB S-xicH|Ai^ g# -fe'SS 2a|sa| Sa* S^fj-cK o| g-^ =i'a|:^i mb. 

gi-a S^oll^ 4 VSB gjSS #^5h>:|o} Eai^l^ a|| AJM& 1ti|S# S\0\ a|* s||a|o|' 2 

HH7^ EjcH 8VSB7F acK □^^^A^, E^a|A. s^oj yiasi =^7F 2UHS S^FsWe} cHAjoll 7F^a|ci 

^■(Additive White Gaussian Noise ; AWGN) Sflyotl-H Sla|:i 4VSB£H| b|5|| ld32| iJ*cH 

(Signal to Noise Ratio ; SNR) o\^% "^^c}. 

nam. =aa|;i: -^Sim SVSB-c- Hlalrii ^eSf^W 4VSB0|| blSH ■¥■7^^ BHAlj 7f^A|oi. icH^O||AH idB 

21 iJscH S-#a| Ol-E-Ol 2ix|a} ii>>Eo)| o|£^ sa^ol ^'th xHaollAH^ 05|5^ ^^o| ci ■SCHSi::} ^ =la|:ii ^± 
n?l c:|x|S SVSB EH 3Ir:hHoil o|=^ o||^o| s 5|jyo||Ai M7| §sf7|(44)s| 2|o|H ^ SE^'oi|A^ §W # 

£ 6S 4^71 ^*F7|(44)S1 S^£SA-i. 7m^ Ztr^SSl ol-t i^lol = s^4 = «--{(feed forward 

filter)(6l2, Ed Ili: = 2| Slt,t# 4,^411 Sfe ii|o|E. ^ SEi(feed baci< filter)(64). 4.^71 Il|o|= 1h.1(61)s| S^sj- nj 

o|H aJi ^Ei(64)^ o\n\^ 5!a:7|(62), #7| sa7|(62)a| d|£| ^^ti 7|=^iJl^ HissfoJ aj^i s|o|= ^ 

SN(64)s ElHSlisfe $ato|-a B-S7|{63)S =f-U^c.\. 

o\5\y^o\ ^^e! £ m\M ^o\SL a?j£ fiEi(6i)t 7WS TL>:SH| hIoIh eil lEi(64)fe SJ Z:±:=.a| 

St.'* naini. Sia7|(62)o||Ai a}7| 2101= 5tsj= iEi(6i)s| ^^J>\ niois eii ^£^(54)01 ci^i-oi ^ 

M^i-s, #a|.o|A| ©S7i(63)fe ^'54 7^£|7|•7^s•:'Wg d± Efli's eg&cK 

^Sdci-ii, At7| ^afoi-a eS7|(63)2j 2|o|= eij i!e^{64)s ois^hihs, At7| ^£^o|A! ef:g7|(63)a| o = - 

ii|o|H ^ ttEl(64)« 71*1 cFA| S^7|(62)o||Ai ElolS a?4= «H(61)al #5^2^ qsHSciK 

o^n^, #a}o|-A! &a7|(63)s| ^*sj sfl^4=SF ^3 th Sf^l^f SicK SVSB^ 4VSBo|| b|sH e1|Ss| =;=7f 

2U|10|° = A|s.oj gg^ol ^# cm Ajjr Efll A}0|H| ^}^0| 2j-oH ^BfO|^ ©S^^l (63)0J|Ai2| p = gf^O| 0||^ 3 

CK CtFSfA-i. :i2>iH2| gl,fcO| a. iHyoI!Ai II10|£ SE^(64)S| 7)|=^fe ^ St# :7Wo=|, At7| ^5^o|-y e§7|(63)a| & 
3ES m=^'^ Zl'^m ^0\^ ^ ^£^(64)01 g = o| ?iA-| a|*cH SMb|# B-A i^rfcA|?|HS 4=a|7|o| 

olttH, 4VSB-b 8VSB0II HlsH e)|l°| ^:>\ ^tl\^s.S. ^£fo|-a e§7|(63)s| £#7|- 3}-oc s ii|o|= bh sie^ 
(64)0)1 S| s^o| ^^cK tchEfAi. saa|±: -^SlSfSfAl ^s. 4vsb g# H|a ^y^^ wjAij 7F^A|o| 

AHyoi^H^ snai-*. ^ss^sv 8VSB a# Aj^ajsi^F ^feo| acHx|x|E} g 2i±eo|| o|s^ oj^ol ^H^cHiAife 

a|:ii SVSB Al-i^aj^c^ ^^0| ^=^stc|.. 
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B xdyoH-^-i^ saaiii ■^s.s+ow 4 vsb gjs = i^i^^ig t||o|E^# s#5te ^# °s eick 

Uy\ 4VSB om Aig 2o|s# °'5^g>oMBflS! ?3S*fe ?3iElse} ^4!E|fe ^30= tm. 

& ^^?^oj| ccf# DiAia TV2| =;^i! ^^*|^, u|Elu| ^afol^ eS7|e ^^£j 4VSB ^*:'|# ^ulsFo^ c-i| 

oiM7f 4VS8 as g^<Mei s iiE.i£i #5f ^¥oii lI^s^ b|E^b| s^7^l-^ 4Hfla #£Foi-a «fe as 
^ fe^Efl=^' 42! t^|E^a| a# *hcK 

& &'-Sj2| 4VSB 3^ g,^i!-& 7i^=| 8VSB g# ti|iaiF CCH Ms;*[.S^X| Xflo|gj3 L.\CiX\ 

#^«KK £££^. o|o<| q|§5}^ ^ii A|>;gj£ jEgai-^ gffe 742|«HL L-tDix|^ S^sW. ' 

0!# -ysjspl ^S} ^ fe'-gCHI OfS ClXjS TVH| ^-dJ £ 7011 £A|£)(>| old^ i 7s ^03^ 7|^o| ^ 1 o| C|X|g 

TV2| ^tx|ol|Ai 4VSB ^3.y\{75)Si S J1^eo| gSfOl -y icH tf o^|A^fe 4VSB -¥-2:71(75)01 ^^s, AjqstS 0| Si 
CHI^ 8VSB ¥*7|(74)2| #g^# imnoi, eE| = i«A-{(77)S SE|«?!!A-i(76)7h Ci ^HlgcK 

£ 8S -fe^?! 4VS8 ^271(75)5.1 feUfl s = £a| ^ -yA|<H|5Ai. Sa|sc:-i(precoder)Sf sa21(mapper)S ^^Scf. =. 2=! 
S2| ojg^ ^= X 

2X,#X2^ ialsciojlAi Y2(=Z2)S saisail 'ams SJg^HlH, Xi(=Yi=2i)S tiF= °j3ii= ^'e^UcK -^71 4£{|1' -iJ 

2Zi# 42111 -feJM {±3.±1}S DHSSfOi SE|==J|Ai(76)S Se^ti-CK &I7IA-1, HElaCi^fe- -felE||=^=S #0171 ^ISHAi Af#li 

oiy\M. 4VSB ¥271(75)-^ ofth^WS 127IISI #^'*[ iEE(3Dl7|- to|^ ^|o|| ojE-la|u-| a aih£|cH ^tiK 

£ 9fe 4^71 4VSB -¥-271(75)21 4^-^11 s^£2| ct# .aA|ol|=A-l, =£|3[:-j7} ^sfHlJl SSfijo} Sit §^0|cK 2ti| =.H| 

2X.1B "1= 42im -ag 2321 = gJs^HlcH 42l|ffl -fe'S {±3.±1}S oHSacK 

S 10e ^ 'ti'^oW tc^# c|xia TV2| ^il ^^x|o| ^AH a^SSA-i. 7|^°| Si 421 TV2| =^=A| ^ix\o{\M 4VSB ^* 

7|(87)2f $A|^cH|A-j S^sJ-t VSB S = o)| cEi-af SVSB ^27|(86) afe--4VSB ^2:7|(87)2| #e^S -tjaisFo^ q||o|e-| c\2l 
E^£|fcH(89)S ^S^SFt ^E.|#^A^(88)7^ Ci ?U|glcK 0^7|A-i, A^7| VSB 3.E. m^JB #7| .a|^o| s.^s\0\ ^i}^ 

E. 11e4^7| 4VSB ^£7|(B7)2| a^h ©s^sa-I, alN"! ^^7|(92)£Ms||i! #a^o|^ eS7|(93)S ?^iE|te|| . -1 S 
N(83)7F f■^js^:^| &i-#[iHfe #£fo|^ 71 (93)011 A-j 4Ell^ #Bio|-y e^-g ffcK ojffH. E. =^|aD^7^ AfSe! 

Spoilt 4211^ ^afoiAj ^ naiHCioii cHgsfe s^^M ^3,5 g^:;!^ £ 90^ ^o| =^|ac■j7^ -a^S a^cil^ 4£ll 

^ s^i^Ol-a ©go} *!-c:|.. 0^7|AH, At7| a i!E^(83)fe x||a S£^7|(84) StMl Si-fe- g l!E-l(83)-g ■^<SiS\ S2|-S ^|SH H 



m\v\A\ o / 



olttfl. 4^EI^4=:'^ 2£i u|Ny| ^s^lal SHal^i cFolcHa^s h 122^ 2| 4^E|| *io|o|| cc^# -ySSi^F 2h|= XgX, 
a| 2iS s io|| ^efuHsicK 



t/t+1 




A(0/0) 


1-4(01)0(00)4(01) 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(11) 0(10) 4(11) 



^. sMal -yeiloil-M ^J-eII =£i Sol 7||4=fe ^ S^HojcK EE. 122J sj-sj -^EllSiS £. 8s| =a|acio| Dflaa| do1| x-\ 



^^a. -yell Mel ti|£^u| EiEii; tl^o|cHalgs 

a| SiS s^7|o| s 2011 i-tE^MisicK 
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0|-y-0|lAio|- ^^0| ^ ^'••ilOll C4# C|A|a TV 21 S-*|CH| °|SfS!. ffl 21:iEcH| 211^01 -feiat SHtfOJlAjfe E^Eli: 



S^ll-1 

4VSB ^u|StC>! ej Ilri:M2| SffOl ^ XliycHlAi^ Sialri: ■?•«:SfS^X| 4 VSB gf^ o h C||0| 

^^&2 

^■11 1 S-oil sicHAi, ^71 4VSB 

^1 1 Soli 2lcHAi, 4VSB -^-^^l-c- 



ifliui Ai b / le 

?ilE|o||>,«|(NTSC) ^^o|| ccfaf g ie1# M^'M^W 8&#^iifcH(vSB) ^2 gf^SS ^^\m mo|E^# e 

I'ai^ c|x|g E|Mo|a| ^f'Aj ^^*|o^| 2io|Ai, 

tilNul ^S;7|2^ #£Fo|:a ^^1! WSB ^^y\m ^alsl-Oi ^:-l|o|E^:7^ 4VSB gl2 S-^^'^l ^ ^'Bis\ 

m^' n^oi\ cc^E^ o|Eib| sfjh^ 4eiii! t^foi^ sfe 5!# °s sft c\x\^ m^ois] ^yx\. 
^■11 4 t.'-cHi °{o^A^. A^7| #a^o|A! ^§71^ 

^'el spoilt 4Efll #£fO|Al sgo e s^fe C|X|H E|H0|2| =^a| ^t^^j. 
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